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(57) Ths mvcniion pertains to a dispersibility im- 
prover for I uororcsin powders that has the ability to in- 
duce the uniform dispersion of fluororesin powders in 
organic rcsms a modifier for application to organic res- 
ins wherein snid modifier compnses fluororesin powder 
and the aforcsnid dispersibility improver; and finally or- 
ganic rcsir comoositicns that contain the aforesaid 
modifier and ris a consequence have the ability to form 
uniform and transpHreni coalings having an excellent 
surface smoothness 

The dispersibility improver for fluororesin powders 
is a polyorganosiloxanc whose molecule contains 



group consisting of polyoxyalkylene-functional or* 
ganic groups, alkyi groups having at least 1 2 carbon 
atoms, and polydialkylsiloxane chain-containing or- 
ganic groups, and 

(F2) at least 1 perfluoroalkyl-functional organic 
group with the general formula -R2-X-R^-(CF2)aF 
wherein R^ represents to C^q divalent hydrocar- 
bon groups, R2 represents to Cjo divalent hydro- 
carbon groups, X is a group with the formula -CO- 
or -COO-, and a Is an integer with a value of at least 
3. 



(Fl) at least 1 organic group selected from the 
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Description 



ibility improver forroTores " pSIr^^^^^^^^^^ ^^'^^^ *° « '^'^P-^- 

to a modifier for organic resins The^e n sairrT^^d^r^^^^^^^^^ of fluororesin powders in organic resins, 

improve, and to organic resin comStoS th^S^^^^^^^ fluorores.n powder and the aforesaid disperstoility 

an excellent surface smoothness '*'^'^°''^^<'^ the aforesa.d modifier and that as a result can fom, films with 

Patent Application Number^er9 28691 Ss 911/iTq7.L k''T ' '^^"""'^ "-^"^ °' Unexamined) 

bonate resin composition by tl^e addi«on of flbfi llr 12^^^^^^ the preparation of a highly impact-resistant polycar- 
since fluororesin powders generalt^Ire .or '° polycarbonate resin. However, 

dispersions of fluorores^prdeJ in le^iJery ^Tsu^^cZ":. ' *° ^'^^'-^ homogeneous 

for the appearance of a mLodTa cLn Sate Jom^^^^ h" "'^^""^ ^ ''^^ ^^^'^e 

[0003] An Object of this invent on s to orovWe a ^.Z«rrn"' *^P®^^'°"^ °' fluororesin powders in organic resins. 

induce the unlflm dlspers,on"ci;::rrs;n7owd^^^^^^^^ 

SseCrrL^^i::^::?^^^^^^^^ 

raXZrrrrrol^^^^^^^ — s^d dispersibi.»y improver 

anrvin;^;::.^^^^^^^^^^ 

(F2) at least 1 perfluoroalkyl-functional organic gnrwS rgene^^^^^^^^^ y RTTrrT' . 

resents C, to C,o divalent hydrocarbon groups R2 ^presents C to C H h ? 1 " ^^P" 

with the fom,u.a -CO- or -COO-. and a I an'integeTS l value of SC3 ^""P^" « 

trp^jgTnxrer^^^^^^^^^^ 

fntoZan^i^'r^MCr '° compositions comprising the admixture of components (A) and (B) 

Kfrom riTpr^^^^^^^^ — 'e (^D at least 1 organic group se- 

atoms. and polydialMsiloxane charnlntS^^^^^^^^ organic groups, alkyi groups having at least 12carbon 
group With the general fo3a -ffa X.Ri"^F ) F ^"'^ ^'^^^ ' perfluoroalkyl-functional organic 

monovalent hydrocarbon group, or an acyl qrouD bTs S o7 1 «„J'. * a'kylene group; RS b the hydrogen atom, a 



-CaHsOCCgH^O^aCHa. 

-C3H60(C3H60)2oCH3. 
-C3H6O(C2H4O)6(C3H6O)20CH3. 

-CaHfiOCCaH^OaoH. 

-C3H60(C3H60)4oH. 
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-C3H60(C2H40)2o(C3H60)2oH, 



5 -C3H60(C3H60)4oCOCH3, 

and 



10 



-C3H60{C2H40)2o(C3H60)2oCOCH3. 



[0011] The alkyi having at least 12 carbons can be exemplified by n-dodecyl, n-tetradecyl, n-hexadecyl. and n-oc- 
tadecyl. 

[0012] The polydialkylsNoxane chain-containing organic group can be exemplified by groups with the following gen- 
IS eral formula 

R R 
I I 

20 5 

-R^'-CSiOcSi-R 



25 



30 



35 



40 



wherein R is a substituted or unsubstituted monovalent hydrocarbon group. is alkylene or alkyleneoxyalkylene, and 
c is defined as above. This group can be specifically exemplified by groups with the following formulas wherein Me is 
an abbreviation for the methyl group. 

-C2H4{Me2SiO}4oMe2SIC4H9 

-C2H4{Me2SiO}5QSiMe3 
-C3H6{Me2SiO}4oMe2SiC4H9 

-C2H4{Me2SiO}6oSiMe3 



[0013] in the perfluoroalkyl-functional organic groups (F2) represents to C^q divalent hydrocarbon groups, 
among which ethylene and propylene are preferred. R^ represents to C20 divalent hydrocarbon groups and prefer- 
ably contains at least 3 carbon atoms. Decamethylene is particularly preferred for R^. X is the -C(=0)- or-C(=0)0- 
45 group, the subscript a is an integer wilh a value of at least 3, preferably in the range of 4 to 10. The perfluoroalkyl- 
functional organic group can be specifically exemplified by: 



50 



-C10H20COOC2H4C4F9 



-C,QH2oCOOC2H4CgF^3 



.C10H20COOC2H4C 



-C4H8COOC2H4C8F17 



3 
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-CgHeCOOCjH^CaFi^ 
-CioHaoCOCaH^CeF,^ 
-C3HeCOC3H6C8Fi7 



[0014J The polyorganosiloxane dispersibility improver can have for examrjie a strainht ^ham K.or,-.h ^ „ 
Slox^nrarsX^^^^^^^ ''^"^^'''^ ''^ P-'<^-'^ - tvp^. examples of the polyor- 

R R R R 
I I I I 

E-(SiO);,(SiO)y(SiO)zSi.E 

R R'' D R 

^^^^^^^ 

SSiS S dZr.tTp 1 /t?^ perfluoroalkyl-functional organic group with the general formula -R2-X-Ri.(CF,) F 
[0019] E IS a group selected from R, RF, and D n t''^- 

vTzLeterlwl^llT ' '""t ^° ^^O' ^ « """^^er from 0 to 500. z is a number from 1 to 500. and (x h- 
Syl dispersibility improver can be exemplified by the following compounds wherein Ve 
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CH3 CH3 



C10H20COOC2H4C8F17 
CH3 CH3 



Cn3-SiO(SiO)io(SiO), o(SiO),o-Si-CH3 



CH3 CH3 



CH3 



CH3 

C3H60(C2H40)i2CH3 



CH3 CH3 
I I 



C10H20COOC2H4C8F17 

CH3 CH3 
I I 



CH3-SiO(SiO)io(SiO)io(SiO)io-Si-CH3 
CH3 CH3 CH3 CH3 

CH2(CH2)i2CH3 



CH3 CH3 
I I 



C 1 0H20COOC2H4CSF 1 7 
CH3 CH3 



CH3-SiO(SiO)io(SiO)io(SiO)io-Si-CH3 
CH3 CH3 CH3 



CH3 

C2H4 { Me2SiO} 4oMe2SiC4H9 



CH3CH3 



CH3 CH3 
I I 



CgF 1 7C2H40C(=0)C , oH20-SiO(SiO) 1 o(SiO) 1 Q-Si-C 1 oH2oC(=0)OC2H4C8F , 7 



CH3CH3 



CH3 

C3H60(C2H40)6(C3H60)CH3 
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C4H8COOC3H6C6F,3 

CH3 CH3 
I I 

CH3-SiO(SiO)3o(SiO)3o(SiO)30-Si-CH3 



CH3 CII3 
I I 



CH3 CH3 



CII3 



CH3 

C3H60(C2H40)i2CH3 



CH3 CH3 



C4H8COOC3H6C4F9 

CH3 CH3 



CH3-SiO(SiO)3o(SiO)3o(SiO)3o-Si-CH3 
CH3 CH3 CH3 CH3 

C3H6O(C2H4O)20H 



CH3 CH3 



C4H8COC3H6C4F9 

CH3 CH3 



CH3-SiO(SiO)5o(SiO)5o(SiO)5o-Si-CH3 



CII3 CH3 



CH3 



CH3 

C3H60(C2H40),2CH3 



[0023] The polyorganosiloxane can be synthesized, for example, by the addition reaction of SiH-functional polyor- 
ganosiloxane, for example, methylhydrogenpolysiloxane with the fonnula 



CH3 CH3 CH3 CH3 

CH3-SiO(SiO),o(SiO)20-Si-CH3 
CH3 CH3 H CH3 



with (I) the alkenyl-functional polyoxyalkylene compound CH2=CHCH20(C2H40)ioH or an alkenyl-functional hydro- 
carbon compound such as an a-olefin or a vinyl-functional dimethylpolysiloxane such as CH2=CH{(CH3)2SiO}4o 
(CH3)2SiR8 (R8 = monovalent hydrocarbon groups) and (ii) perfluoroalkyl-fu notional olefin with the formula R^-X-R^- 
(CF2)aF (R^ X. and a are defined as above and is a to Cgo monovalent hydrocarbon group that contains 1 
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carbon-carbon double bond) in the presence of an addition-reaction catalyst such as chloroplatinic acid with heating 
and optionally with the use of organic solvent. 

[0024] The dispersibility improver for fluororesin powders has the ability both to Improve the dispersibility of fluor- 
oresin powders in organic resins and to stabilize this dispersibility. The reasons underlying this performance are not 
clear. However, since the perfluoroalkyl-functional organic group (F2) is compatible with fluororesin powders, the or- 
ganic group (F1 ) exhibits affinity for organic resins, and the polyorganosiloxane chain is itself very flexible, it is thought 
that the dispersibility improver becomes interposed between the fluororesin powder and organic resin and thereby 
promotes the dispersion of fluororesin powders in organic resins while also functioning to prevent aggregation of the 
fluororesin powder. The dispersibility improver will in general be used at from 0.1 to 30 weight parts per 100 weight 
parts of the fluororesin powder. 

[0025] The modifier for organic resins comprises (A) fluororesin powder and (B) the polyorganosiloxane dispersibility 
improver. 

[0026] The fluororesin powder (A) can be exemplified by tetrafluoroethylene resin powders, chlorotrifluoroethylene 
resin powders, tetraf luoroethylene-hexafluoroethylenepropylene resin powders, vinyl fluoride resin powders, vinylidene 
fluoride resin powders, and dichlorodifluoroethylene resin powders. This fluororesin powder preferably has an average 
particle size in the range from 0.05 to 100 ^im, 

[0027] The polyorganosiloxane (B) will in general be used at from 0.1 to 30 weight parts per 100 weight parts of the 
fluororesin powder (A). 

[0028] An organic solvent may be added on an optional basis to Ihe organic resin modifier. This solvent can be 

exemplified by chlorinated hydrocarbons such as dichloromethane, 1 ,2-dichloroethane, 1 ,1 ,2,2-tetrachloroethane, 
chloroform, 1 ,1 ,1 -trichloroethane. carbon tetrachloride, monochlorobenzene, and dichlorobenzene; aromatic hydro- 
carbons such as benzene, toluene, xylene, and ethylbenzene; and ethers such as diethyl ether Combinations of two 
or more of these organic solvents can also be used. 

[0029] Conventional mixing methodologies can be used to mix the fluororesin powder (A) and polyorganosiloxane 

(B) . For example, a Ross mixer, kneader mixer two-roll mill, three-roll mill, or continuous mixer can be used to mix 
these components. Organic solvent can be added to the organic resin modifier and mixed therein using various emul- 
sifying devices and dispersers, e.g., homogenizers, line mixers, ultradispersers, homomixers, nanomizers, microfluld- 
izers. altimizers, and ultrasonic dispersers, or mixing devices such as mixers. 

[0030] Admixture of the modifier Into an organic resin has the effect oHmproving the water repellency^and oil repel- 
lency of the organic resin. Another advantage provided by the resulting organic resin composition is the ability to form 
a uniform and transparent coaling that has a very smooth surface. 

[0031] Organic resin cornpositions comprise compositions afforded by the admixture into (C) organic resin of (A) 
fluororesin powder and (B) polyorganosiloxane. 

[0032] The organic resin (C) can be exemplified by bisphenol A-type polycarbonate resins, bisphenol Z-type poly- 
carbonate resins, silicone-modified polycarbonate resins, other polycarbonate resins, acrylic resins, styrene resins, 
copolymer resins of styrene and a (meth)acrylate ester such as methyl acrylate and methyl melhacrylate, polyacetal 
resins, polyester resins, polyurethane resins, polyarylate resins^ polysulfone resins, phenolic resins, and nylon resins. 
These may be used individually or mixtures of a plural number of resins may be used. Among the resins listed above, 
polycarbonate resins, acrylic resins, polyacetal resins, polyester resins, phenolic resins, and nylons are preferred and 
polycarbonate resins are particularly preferred. 

[0033] The content of the fluororesin powder (A) in the organic resin composition in general will be from 0.01 to 60 
weight parts and preferably is from 0.1 to 50 weight parts, in each case per 1 00 weight parts organic resin. The content 
of the polyorganosiloxane (B) In the organic resin composition in general will be from 0.01 to 50 weight parts and 
preferably is from 0.1 to 20 weight parts, in each case per 100 weight parts organic resin. 

[0034] Organic resin compositions can be prepared, for example, by preliminarily preparing a mixture of (C) organic 
resin and (A) fluororesin powder and mixing this mixture with (B) the polyorganosiloxane, or by directly adding and 
mixing (B) the polyorganosiloxane and (A) fluororesin powder into (C) the organic resin, or by preliminarily dissolving 

(C) the organic resin in organic solvent and then adding (B) the polyorganosiloxane and (A) fluororesin powder to this 
organic solvent solution with mixing to homogeneity. The mixing referenced here can be effected using various emul- 
sifying devices and dispersers, e.g., homogenizers, line mixers, ultradispersers, homomixers, nanomizers, microfluid- 
izers, altimizers, and ultrasonic dispersers, or mixing devices such as mixers. 

[0035] The dispersibility improver, when present in organic rosin along with a fluororesin powder, is characterized 
by the ability to induce a uniform dispersion of the fluororesin powder in the organic resin. The modifier for application 
to organic resins is characterized by Its ability to impart water repellency and oil repellency to organic resins. Finally, 
organic resin compositions are characterized by the ability to f onn uniform and transparent coatings having an excellent 
surface smoothness. 
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15 



20 



25 



EXAMPLES 



5 found in the claims. In the following eTaZeXa^l^ti^^^^^ ""i"^ ""^^ '° '^^ ^"'P^ °^ '"^'ention 

in the examples for the fluororesin powSs l^t were d^eTin '^"^^^ "^""^'^ -P°«^<^ 

Model N4MD Instrument for measuring particle ^ze from SnfJr 2 ?^ '^^'^ measured using a Coulter 
and methylene iodide weremeasuredLCaCr-?cr^^^^^^ 
SYNTHESIS EXAMPLE 1 

Sy e^'ulSl^alC;!^^^^^^^^^^^ ^"^^ ^^-'^-ted below as P1 . synthe- 



CH3 CH3 CH3 CH3 

CIl3-SiO(SiO)74(SiO)4o-Si-CH3 
CH3 CH3 H CH3 



30 



H 

a flask, gradually heated to BO'C and reacted ai Rn«»r w ^"^s^ist-OOCaH^CaFi^, and 66 g toluene were placed In 

removed by dropping the pressure to 50 Sr at 1 0O- J ^Ij, tToMhV^? ? '^^'P""^"^^ 

NMR, and FT-IR confirmed it to ha nnh,«r„»l •. ^-^"^VS'S of the resulting reaction product by 29sj-NMR I3c. 

Wherein Me = me'hyl PO-yorganosiloxane (designated below as P2) with the following average fLu^ 



35 



40 



45 



SO 



CioH2oCOOC2H4C8F,7 
CH3 CH3 CH3 CH3 

CH3-SiO(SiO)74(SiO)3o(SiO),o-Si.CH3 
CH3 CH3 CH3 I CH3 

C2H4{Me2SiO}5,SiMe3 

SYNTHESIS EXAMPLE 2 



55 
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to 



CH3 CH3 
I I 



C10H20COOC2H4C8F17 
CH3 CH3 



CH3-SiO(SiO)74(SiO)3o(SiO)io-Si-CH3 
CH3 CH3 CH3 



CH3 

C3H6O(C2H40)24(C3H6O)24CH3 



15 



20 



PS 



JO 



SYNTHESIS EXAMMLfc 3 

[0039] Polyorganosiioxrinc with ihc following average formula (hereafter designated as P4) 



CH3 CH3 
I I 



C10H20COOC2H4C8F17 
CH3 CH3 



CH3-SiO(SiO)74(SiO)3o(SiO)io-Si-CH3 
CH3 CH3 CH3 CH3 

C2H4(CH2)i6H 



35 



40 



45 



SO 



55 



was synthcsi;ed according to the procedure described in Synthesis Example 1 , but in this case using 0.76 g of the a- 
olefin CH2=CHCfQH33 in p^acc o' Ihc 11 5 g vinyl-functional polydimethylsiloxane used in Synthesis Example 1 . 

EXAMPLE 1 

[0040] 10 parts bisphonol Z-iypc polycarbonate resin (Z200 from Mitsubishi Gas Chemical Co., Inc.) was dissolved 
in 100 parts chlorobenzcno fDiicwcd by the addition with mixing to homogeneity of 1 part tetrafluoroethylene resin 
powder (DAIKIN-POLYFLON PTFE Lowpolymers from Daikin Industries, Ltd., primary particle size = 5 jim, secondary 
particle size = 0.3 ^m) and 0 1 pari of the polyorganosiloxane (P2) produced in Synthesis Example 1. This mixture 
was passed once through a m»crof uici/cr (M-110Y from Mizuho Kogyo KabushikI Kaisha) at 10,000 psi to yield a 
polycarbonate resin composition I he polycarbonate resin composition took the fomri of a homogeneously dispersed 
solution. 

[0041] The composition was placed m a glass bottle and allowed to stand for 1 0 minutes, at which time its appearance 
was visually evaluated. Separaticn into a liquid layer and sediment layer was not observed. Measurement of the particle 
size of the dispersed particles (Ictraf luorocthylenc resin powder) in the composition gave an average particle size of 
155 nm. A uniform and transparent coating was obtained when this composition was coated on a glass slide and dried 
in an oven. These measurement results are reported in Table 1. This uniform and transparent coating was submitted 
to contact angle measurement with the following results: contact angle versus water = 1 05*, contact angle versus 
methylene iodide = 60". 

EXAMPLE 2 

[0042] A polycarbonate resin composition was prepared as in Example 1 , except polyorganosiloxane (P3) prepared 
in Synthesis Example 2 was used in place of the polyorganosiloxane (P2). This composition was placed in a glass 
bottle and allowed to stand for 10 minutes, at which point the appearance was visually inspected. Separation into a 
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EXAMPLES 

[0043] A polycarbonate resin composition was Dreoarpri a« in ^vorY^r^l« ^ * . 

in Synthesis Example 3 was used *n%iace o^poryorXsn ^""'^ ^'^^^^^'^ 

bottle and allowed to stand for 10 minutes at wE no^n. hf ^' ^^"^Position was also placed in a glass 
liquidlayerandsedimentlaverwas^^^oLi^lrt ^^^^^ appearance was visually inspected. Separation into a 

o^thylen'e resin potrrTlSjcTmp-or^^^^^^^ 
was obtained when this composition was cLted on 

are also reported in Table 1 . ^ ^""^ ^"'^ '^"^'^ ^" measurement results 

COIVIPARATIVE EXAMPLE 1 

^roLne^prrrct^^^^^^^^^^^^^ 

appearance was visually inspei^ed ?n tht c«.r ^ S''*"^,'"""^ ''"^ lo stand for 1 0 minutes, at which point the 

average partK:le size of^he d^r^d ^aL.^^^^^^^^^^^ '^^^^ ^ 1 

A nonunifomi and opaque coating was 2 a^enSl Z !. *=o'"POs'«on was 1,270 nm. 

These measuremen'results areirrJpoStn Tabfe 1 °" " ^'"^^ ^""^ ^ 





Example 1 


Example 2 


Example 3 


Comparative Example 1 












Status of the dispersion 


Excellent 


excellent 


excellent 


poor 


separation into a liquid layer and sediment 
layer 


Absent 


absent 


absent 


present 


average particle size (nm) 


155 


170 


175 


1,270 


condition of the coating 


uniform 


uniform 


uniform 


nonunifomi 



COMPARATIVE EXAMPLE 2 

afforded thorcbv w«« "^r:^:::i::r::^°r°'' '!^ "^^'^^ °" « 9'^^ «««^- ^ned in an oven. The coatina 
Claims 

1 . A polydiorganosiloxane wherein the polyorganosiloxane molecule contains 



-R^-X-R^(CF2)aF 

wherein R1 represents C, to C^o divalent hydrocarbon groups- R2 reoresents C to r Hi„=>io„» h ^ 
groups; X Is a group with the fom,ula -CO- or -COO-; and a is a" integer wim aCl^^^^^^^^^^ 
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The polydiorganosilxoane as claimed in claim 1 , wherein the polyorganositoxane has a degree of polymerization 
of at least 5. 

The polydlorganosiloxane as claimed in claim 1 or claim 2 wherein (F1) is a potyoxyalkylene-functional organic 
group with the formula 

-(R^)b-0-(R^O),-R^ 

wherein is a divalent hydrocarbon group; R"^ is aC^ to C4 alkylene group; R^ is the hydrogen atom, a monovalent 
hydrocarbon group, or an acyl group; b is 0 or 1 ; and c is an integer from 1 to 300. 

The polydlorganosiloxane as claimed in claim 1 or claim 2 wherein (F1 ) is an alkyi group having at least 1 2 carbon 
atoms. 

The polydiorganosiloxane as claimed in claim 1 or claim 2, wherein (F1 ) is a polydialkylsiloxane chain-containing 
organic group with the formula 



R R 
I I 
-R^-(SiO)cSi-R 




wherein R is a substituted or unsubstituted monovalent hydrocarbon group; is alkylene or alkyleneoxy- 
alkylene; and c is an iriteger fro^^ 

The polydiorganosiloxane as claimed in claim 1 wherein the polydiorganosiloxane has the formula 

R R R R 
I I I I 

E-(SiO)x(SiO)y(SiO)zSi-E 
I I I I 

R R*" D R 

R fonnula denotes substituted or unsubstituted monovalent hydrocarbon groups; 

R^ represents a perfluoroalkyl-functional organic group with the formula -R2-X-R''-(CF2)aF wherein R"* repre- 
sents to C^Q divalent hydrocarbon groups; R^ represents to C20 divalent hydrocarbon groups; X is a 
group with the formula -CO- or -COO-; and a is an integer with a value of at least 3; 

D denotes an organic group selected from polyoxyalkylene-functional organic groups, alkyI groups having at 
least 12 carbon atoms, or polydialkylsiloxane chain-containing organic groups; 
E is a group selected from R, H^, and D; 

X is a number with a value from 0 to 500, y is a number from 0 to 500, z is a number from 1 to 500, and (x + y + z). 
A modifier for organic resins comprising 

(A) fluororesin powder; and 

(B) polyorganosiloxane whose molecule contains 

(F1) at least 1 organic group selected from the group consisting of polyoxyalkylene-functional organic 
groups, alkyI groups having at least 12 carbon atoms, and polydialkylsiloxane chain-containing organic 
groups, and 
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(F?) at least 1 perfluoroalkyl-functional organic group with the formula 

-R^-X-R^(CF2)3F 

whcrcr R' rcprcsenis C, to C^o divalent hydrocarbon groups; R2 represents C to C rtiw.i.n. k w 
carbon .roups. X .s a group with the formula -CO- or -Co'o-: 'and a l^anTr^Zr""^^^ ^^^^^^ 

o'cThy7ct?cl%rrs XoSl^otJhvr ' '''T -'-'-^ tetrafluor- 

p'a^°r 7:Is1TT,^^ ' °^ ^'^'-^ « - has an average 

w gn. pans per i oo weight parts of fluororesin powder (A). 

11. The mod.,.er ,or org.n. ,o..ns « Cn mcd in any of claims 7 to 10 addftiona.ly comprising an organic solvent. 

12. An organic resin composdion compnsmg 

(A) fluororesin powder .ma 

(B) polyorganosilcjfrtno whose molecule contains 

(F2) at least 1 pcrfiuoro;*ikyl-lunctional. organic group with the fomiula 

-R^-X-R^-(CF2)aF 

wherein rcprcsoots C, to C,o divalent hydrocarbon groups; R2 represents C to r hk,»i^„, k ^ 
carbon groups X .s « group w.th .he formula -CO- or -COO-; 'and a Is antnte^r J^^^^^^^^ 

admixed into (C) an organic rosm 



12 



EP1 142 932 A1 



J 



European Patent 
Ofllcs 



EUROPEAN SEARCH REPORT 



Application Numb«r 

EP 00 30 2959 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Catagoiy 



Citation of document with IndlcaDon, wtiere appropriate, 
of relevant passages 



Relevant 
to claim 



Ct.ASSIF(CAT10N OF THE 
APPLICATION (Irtt.CL7) 



!eP 0 969 329 A (CANON KK) 
5 January 2000 (2000-01-05) 

♦ abstract ♦ 

♦ paragraph '0012! - paragraph 

* paragraph '0040! - paragraph 

* paragraph '0049! - paragraph 
claims; examples * 



1-16 



C08G77/385 
C08L27/12 



*0032! * 
'0047! * 
*0050!; 



BEYOU E ET AL: "NEW FLUORINATED 
POLYSILOXANES CONTAINING AN ESTER FUNCTION 
IN THE SPACER I. SYNTHESIS AND 
CHARACTERIZATION" 

JOURNAL OF POLYMER SCIENCE, POLYMER 
CHEWISTRY EDITION, US, JOHN WILEY AND SONS. 
NEW YORK. 

vol. 32, no. 9, 15 July 1994 (1994-07-15), 
pages 1673-1681. XP000450100 
ISSN: 0d87-624X 

♦ page 1673, line 1 - page 1681, paragraph 
1 • 

♦ page I, rlghjtrband column, p.aragraph 1 * 

CHEMICAL ABSTRACTS, vol. 132, 

Cclumbus. C^io. US; 

acstract no. 323032, 

KOBAYASHI, HIDEKI ET AL: 

"Ferf luoroalkyl-containing si 1 oxane-based 

dispersing agents for powdered 

f luoropolymers . the powdered polymers as 

modifiers for organic resins, an modified 

organic resins* 

XP002i43287 

♦ abstract ♦ 

& JP 2000 128991 A (DOW CORNING TORAY 
SILICONE CO. . LTD., JAPAN) 
9 May 2000 (2000-05-09) 

-/-- 



1-16 



TECHNICAL RELD5 
SEARCHED (lirt.Cl.T) 



1-16 



C08G 

C08L 



The present seaich report has been drawn up for all claims 



Place D* »eanr\ 

MUNICH 



3aJe of oocnp t etion of tho search 

24 July 2000 



Examncr 

Hutton, D 



cMTOonvoi cl^rDfxx:iJ^A^.NTs 

X 90.-1 culaf ly reievan: )i loMn atone 

y 9A1 njierly reievp.-tt it oomoned with anather 

docuTion: ot the same cal»9or> 
A lermoioQicai DarKqrcjno 
O non-wnten discldsur-; 
P • •ntmTMtruHA dnriimerl 



T : theory or Dnnople underlying the invention 
B : <iarfier oalent docur-ient. but pjblished cn. or 

after ine Qlng oate 
D : aocumen! dted in the appilcalron 
L : document aled tor other reasons 

& : member of the same paient family, correspcncfing 
document 



13 



EP 1 142 932 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP OO 30 2959 



DOCUMENTS COKSIPERED TO BE RELEVANT 



I Calegory 



Citation of document with Indication, where appropriate 
of relevant passacpes 



CHEMICAL ABSTRACTS, vol. 132 
Columbus, Ohio, US; 
abstract no. 322289, 
KOBAYASHI, HIDEKI ET AL: 

XP00214328r''^^"''"*''*^ Polysiloxanes 
* abstract ♦ 

& JP 2000 128989 A (DOW CORNING TORAY 
SILICONE CO. , LTD. , JAPAN) 
9 May 2000 (2000-05-09) 



Relevant 
lodatm 



1-16 



CLASSIFICATION OF THE 
APPLICATION (lnta.7) 



The present search report has been drawn up for all claims 



MUNICH 



CATEGORY OF CITED DOCUMENTS 

X ; padtcularty relevant if lakon aione 

Y : pankajJariy retevant if conbined with aiotner 

documen: of the same calegory 
A : technological oacKgiound 
O : no-i-wnltten disckisiMe 
P : jntermetliate d&ajmenl 



Date ot ooooMicn cl Ifie saaich 

24 July 2000 



TECHNICAL RELOS 
SEARCHED (lnLCI.7) 



Hutton, D 



T . theory or prirwtple undertylng the Invention 
E : earlier patent ttocuoient. but published on c 

after the Ulng dale 
D : document sited in the applicalion 
L : document died ^or oiher reasons 



& • 'Twrnber of the same patent"faniiyrooiTe^^^^ 
oocitfnent 



14 



EP 1 142 932 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 30 2959 



This annex lists the patent family members relating 1o the patent documents cited In the at>ove- mentioned European search report. 
The members are as contained In the European Patent Office EDP fUo on 

The European Patent Office Is in no way liable for tfiese particulars whk:h are merely given for the purpose of Information. 



24-07-2000 



Patent document 
dted in search report 



Publication 
date 



Patent lamtly 
member(s) 



Publication 
date 



EP 0969329 



05-01-2000 



JP 2000081715 A 



21-03-2000 



JP 2000128991 A 



09-05-2000 



NONE 



JP 2000128989 A 



09-05-2000 



NONE 



§ For 



more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



15 



THIS PAGE BLANK WW) 



